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PROBLEM TO BE SOLVED: To produce a high purity dielectric sintered sputtering 
target used for the formation of a capacitor film of next generation high 
integrating degree semiconductor memory and to provide a method for producing the 
same . 

SOLUTION: This high purity barium-strontium titanate sputtering target material 
and the method for producing the same are composed of a high purity 
barium- strontium titanate sputtering target material in which, in a high purity 
barium-strontium titanate oxide sintered body, the oxide sintered body has a 
stoichiometric compsn., has 90 to 98% density, 0.1 to 3μm sintered body 
particle size and ≥4N purity and a producing method in which the powder of ( Ba, 
Sr) Ti03-x{ (x=0 to 0.05) with ≥4N purity is subjected to hot pressing at 1100 to 
13 00°C in a vacuum or in an inert gas atmosphere to form an oxygen deficient type 
( Ba, Sr )TiQ3-x (x=0.001 to 0.05) sintered body, which is oxidized at 800 to 1100°C 
in the air or in an oxygen atmosphere. 

COPYRIGHT: (C) 19 97, JPO 



ABSTRACT : 



MEM 





U 2. Document ID: JP 06330297 A 



L27: Entry 2 of 9 



File: JPAB 



Nov 29, 1994 



1 of 9 



1/4/01 9:55 AM 



6 



09)n*a#im? (jp) 



< i2 > & m & & m ^) 



#^9-249967 

(43)4iBB ^1*9^(1997)9^220 



<51)Inta. 6 
°" C 2 3 C 14/34 
14/1)8 
H01L 21/285 
// H 0 1 L 21/203 
21/316 



F I 

C 2 3 C 14/34 
14/08 

HO 1L 21/285 
21/203 
21/316 



A 
K 
S 
S 
X 



SfSEII* XMjR iWcJB<D»2 OL 6 H) 





4$078-58O99 


(71)fHKA 


000008264 










(22) mass 


¥£8^(1996) 3 £14 B 




3Kj^K=H^Et*SW 1 TB 5 # 1 *f 






(72)»(W# 










J*B**«iWt««r 1 -297 H^V^U 
























*$F5J**S*lt««r 1-297 =27?- U 














(72)$WJ# 










j$5m*snttta*r 1-297 arrru 











. (57) 

[IS®] mSSrhf >WW W^boyf^Axn, 

$gJg#9 0-9 5%-C*>>K #>O®|${fc?iHM£#0 . 1 
4Nlil±^ (Ba, Sr) T i Oa »(x = 0 — 0. 0 

5 ) ^m*^. 2T£ifcJ±^1*#x#fflm* 110 0 

(Ba. S r ) T i O3-1 (x = 0 . 001-0. 05) 

ti'mnk*. Mft&tzimmvmmiso o-i i o or 



# 



(2) 



*£R?¥9-2 4 9 967 



1 

£ -ft L . 9 0 - 9 8 %X'h *) . 

mt-th r^MJ^-f - 9 y&> 

[IS*JS2 ] *6J£4 NUiJi^) ( B a , S r ) T i O 
3 x (x = 0-0 . 0 5) «01»*£ s Xa?4fcli*iStt;{f 
X5?H^<t>l 1 0 0—1 30 0*CTd>-y brUXL-Cf^ 
SILfcggfrfcMM (Ba. S r ) T i O3 ,(x = 0. 0 

0 1—0. 05) ^M4^{ig^#HM+8 

oo—i i oo^c-eg?^$-fr-&^t^^€St-r-s»i9*JB 
9 y yy9-y ••/ hw^jt^a. 

[3^<0f$JB&I&HJ§] 
[00 0 1 J 

m{*m&x'*y9v >?-9-y>y htf&zvtvmmji 

[0002] 

muzz yft^ti&mm. • tt&ami (®am9'( 

T) (Ba, Sr ) Ti O3.oo?-y/l^v^(i#^ 
7- 1 09 5 6 6'jimz*kZtl&mtZ. (Ba, Sr) 
T i aMHMHM»*c&X£* * h^.*8rctt8r*-* £ i: 
fcjfj* g^^MS^&^*-y«y h«£f£9. 
^-y •/ htt<^l?;fr|6]0^:§USin;£ 1 0 0 rn*-A>- c m 
=5rl^Ll OH-cm (Epjlimffil- 5V«o«|^T') t^' 
h t . y htt#. -ft^SIfrSO ( B a, S r ) T 

[0003] 

/W U- h- fc»4<fctofc:»''«'7— ^JS/flifcx^-y ? y y 

?'£'tfob9-7*y bumtihfsm^h^ti. wmmm 

wx'hhiiK x.n^ttBmamx'ii. nm&ftErnt: 
#>tmmmx-%<. ®i&9 o%ja±-.a t #&*is*its$ia 

&.mt£X\ ¥^*^fc3jumJaT£-*-*fc:Ji. *fcfi 
«JXTS?JK9 0%I^U:<^S&tt2:fta d tlimmX'b ') 

mmx'h^tz. j:iH*«i«*5!aRi!tf5iiwb«i^- 
y-y m±. x>ty 9 *)yyiz£h*vm,9m&m^ 
ft*). Ar/ozm\iB%tfxiiix'm.®Ltz&. mz±%. 

1 - 



2 



mm^*£SMt-t * y ^tv' 

[0 0 04] " 

[|gjSS-)»^-r«.^o¥ii3 

10 >N' y * 'J y?~mzi> 9—Y <y htoPMfl/.: o . lAtf#?g 

£.-thc\t%<. mmazim^mx'. mt<x^^9 

^flS&^St^iaMK ( B a. S r ) T i 3kmVfa9-y 

tf. «S4NtLh. ¥ftiaft^g*«l jumlilTiO (B 
a.S r)Ti O 3 -.(x=0— 0. 0 5 ) <7)|&*$-. 

^vStt?JrX|?Hm4'l 1 0 0 — 130 0*CT'^ 
-/bT^Xi-^t. *J«#9 0~ 9 8%. *>o«i«cf 
JSttfa^O. 3-3/zm^)ir^^«a (Ba, Sr) 
20 Ti O 3 -i(x = 0. 0 0 1— 0. 05)<0j|JSW^ 
*U -<0M^*:S:^^i^(iSS#H^4»8 0 0-l 

i o on3-cgg^$-fr?>fc. nmvmmmK **j^4n 

JiLh-C^^MIfefflfiSi: 0 . 0-9 8%T. 

^m&iky-mtt&tfo . 3-3 nmt%*) . z<7)&m 
mmmi$.mzwx zti&w vp -<?>mmi.x'* 9 y 
y^zmtn^n^n-h. Lfrij9-y>y mu&wk 

^attifi^:r#) hztfrt>. xn-/9')vy^\,z9- J f 
•y h^Mtcift^fitK-ftK^ffMSix. x/N'-y 9 y 

30 tzxt^-v 9 y ^^u- h tmmmt>ti& t <v%\&t:m 

£:<VX'h&. . 
[00053 *3ffllli. ±Mvm%.lz%r3^xnt > tvrz 

,( 1 ) StKf^yfiA'JWx hnyf7AK« 

L , 9 0-98 D . 

1)<0 . 3-3Am-r'^Ji£4 Nj^±"??i5S^J!g^-^ yM 

>^)*?j±x vvty^;h,xn-/9 y >^^-y-y hW. 

(2) *$Jg4NllLh^ (Ba, S r ) T i O3- . (x = 0 
40 -0. 0 5) «0S)3fe£-. jStffistfctiTvStt^rxSBBSt* 
1100—130 O-CT-, y by'UX LXt&mXffiM 
(Ba,Sr)TiO3-,(x = 0. 0 0 1—0. 0 5) 

Jd*&MzmmnMm>8 o o— 1 1 o ox: 
.-cBMk^-fr* ( 1 ) ses^fcfcjg^yi^y^AXN 
uyfW/f-y^y y?9-? y h-Wo^^rffi. tc 

[00061 

cwww^is^jB] jar. *wmmiz(o&mi,z^ 
x. mmtzmirz. ^mix-a. fMK^ff^^ . 
so i&mmtt>£TX'h&m&£Mr*'&ittfx?m%x\ ^ 



3 

•y b7-Uxm?r$-Z>Ztl,z£ 0. $?£9 0%KLL < 98 

Msoo^i io o-c-es**jyi£f73 £ tcj: 0 . £ 
h . ' W v ? y yyizffit. 

S(Ba.Sr)Ti *SHI3fc*-^-y h*H#4>*lft<0 

[0007]^. ±s£<o*u< . a«RjeLfca*t:o 
-u- h t&mt zom 

t><9 0 SGftarcML JJE^yc-y ? 'J v^^TT'ilfx. 

T\ Z com* 9 0~9 8%^a6?t. 
[00 08] < u ) ^Hfr-T^tfc^fS 

WSeKffiWMIMfcW^tC^-fcOT. -£<5D{iS£0. 3 
[0009] ( / n ) SKCMffilSflc^ttK 

[ooio] (~) fr-vhTuxmcoi&m 

1 1 OO'OfcSreii. #g&iH;?&JE##£> 



J ! 



(3) *f(Hf9-24 9967 

[ooi w <*) ngtffc&& 

1 10 ox:****-*:, «£Kfflao«&Att&ft<3 

10 um£MZ-Tffii(.g : -t&cr)T. Z <7M* 8 0 0-^-1 1 0 

[00 12] 

±cr)&f&cr>^u7A#J haSBMW»6t*Lfc (Ba 
o.5Sro.5)T i O 3 .oofflritt\ 0 . 1 ~ 1 u mCO&McO 

1 3 0mm^*£flc*<f#£>i-l&* y h7M/57T-r 
h*-/H*fc3fc«U *ltc*Lfc»BI». iWtC. EE 
*200kgf/cm2, ffi^H3hr(?)Mt+7 
h71/7?:tflK [fig 1 2 8 mm, g§7mm«il 

[ 0 0 1^3 ] 

mil 



I 

* 



( A ) 



t$ffl¥9-2 4 9 96 7 




[0014] ifcirve. ztit>ma#&mt<m2iz7ik-r *-o mj&^ pm. aMtKmi^rti^ti 

fztzz. ftm*&&t*otz. mwms&ftmom jsyfvyrf-y shit 1^-7 axr^m^-y-y 

l^tflt (Bao. 5 Srii.5)Ti0 3 .oo(OMM t^d) tUc. 

f8Lttc?XWz. £teffl£fommMcr>SEMm&frt>fiL [0015] 

f-mii. ft 2 ^-^9. tvriio^k^fcf&J&IIL* [^2] 




[00 16] ifci^co^t, #*3K^i-l#?& *3i:L*:. .tJC^nfl^-y-y hWt|3J^L 

(iV%r-it € 4 7« (Ba. S r ) T i ^Sf-fL% [0017] 
^^T'fc-^/L'. -y H>f 1 [^3 ] 



t 

0 



9 



(5) 



^mY9-2A 9 96 7 



8 
















mt 


ifct&ritt 
CQ - mD 




m 


Ba/T i 


Sr/Ti 


O/Ti 


( Am) 


h 


1 


9 

1. 5* 

%> 


1350 


o 

98. 5 

■ n- 


0, 6 0 


0. 50 


3. on 


6. 8 


3N 


>1X10 7 


Z 


2. 3^ 

« 


1400 


9 9. 3 


0. 40 


0. 6 0 


3. 0 0 


16 


3N 


t 


3 


3. 0 


1450 


99. 8 


0. 40 


O. 6 0 


3. OO 


36 


3N 


m 



[00 18]^ J»I«tCjtSEO^tC. m4 (C^-T 

xsfsfi© i asanas *^*-4»*«r. *rtl?tim& 1 3 0 

^]200kgf/cm2 < S»3hr<^ffW7 
hT'I^XS-^fV^ |gl28mm, )f ? 7mm«^4t 20 

[7T 



*il^>^*{iV^-rixi>K#^:aMco (Ba. Sr)Ti 
[00 1 9 j 



I 



1SL 



O. 18 



18 



1300 



O. 18 



0. 53 



0- 53 



-2. 6_ 



2. 5 



1200 



1400 



94. 3 



97, 8 



99. 0 



1250 



1350 



1250 



1 350 



96. 6 



98. 8 



97. O 



98. 4 



i/Ti 



0. 50 



O. SO 



0. 50 



0. 4Q 



O. 40 



Of 5<L 



O. 5 0 



HPWB!£ 



Sr/Ti 



O. 50 



0. SO 



O. 50 



0. 6 0 



P. 60 



.0. 50 



O/Ti 



2. 9 9 



2. 96 



2. 9 5 



1. 3 



2. 5 



2. 98 g^n 



2. 95 



2. 97 



0.5 0 I 2. flK 



3 0. 2 



5. 8 



tftff 



4K 



4N 



4N 



4N 



CmO - cm] 



150 



75 



12 



2. a 



6- 7 



4N 



4JST 
4K 



85 



30 



93 



41 



[0020] ±m<n*%m?-¥v h» i -7 ti&m? 

rnrrUcJllXU iS^ 7 ^y/7I/-ht I n-SnA 
7kt^ ) i>*Tf?-yv 1-1 0 

[0021] ±ai*fB!H^--y v hi-aski/mm? 

— y-y M — 1 O^jn^TTFiC^L^X^-.y^'J^^" 



40 



f—Vv h:0125X5t 
K«t : 05" Si 

S-TjfE^i : 6 0 (mm) 

mmm: 600 <*;> 

#XEE r 8X 1 0 3 To r r 
^iEtfc : A r/0 2 =l/l 

RFyW-EpJtJH^: 300W-1 2 0 0W (gWWfc 
IfJEE) XI. 2ifet±3h r4f-y 

[0022] 

[^5] • 



* 



(6) &HPF9-24 9 96 7 

9 10" 



* 

i 

V 
7 
h 


m 

i 


300 
o Ann 

I 900 
| £ 200 


f me;* 

4. 3 

y. 2 

13. 5 
17. 8 


9V>#V 
lhrtt 
4. 4 
0. 4 
13. 3 
17. cJ 


— h ( nm 
2h rft 
4. 3 
9. 3 
13. 6 
17. 7 


/ m i a ) 
3hrft 
4. 2 
9. 4 
13. 4 
17. 6 


m 

* 
w 


H 

6 


RFy*7 — 
(W) 
300 
600 
900 

1200 


mm 

6. 3 
11. 6 
17. 2 
2 2. 5 


lhrtt 
6. 4 

11. 5 
17. 3 
2 2. 6 


- b ( nm. 
2iir* 
6. 3 
11. 5 
17. 5 
2 2. 6 


Stu in) 
3hrtt 
6. 4 
ll! 5 
17. 3 
2 2. 5 


2 


- 30O 
° BOO 

o V V 

000 

JL200 


5. 1 
9. 4 
14. 3 
18. 8 


5. O 
9. 6 
14. 5 
18. 7 


6. 1 
9. 5 
14. 4 
18. 8 


5. 1 
0. 6 
14. 4 
18. 8 


*- 
i 

V 


6 


300 
600 
900 
1200 


5. 9 
12. 1 
18. 5 
23. 6 


5. 9 
12. 2 
18. 6 
23. 7 


6. 0 
12. O 
18. 6 
23. 8 


6. 0 
12! 1 
18. 4 
2 3. 8 


3 


300 
600 
9O0 
1200 


6. 5 
lO. 4 
16. 6 
19. 2 


5. 4 
10. 4 
15. 9 
19. 3 


5. 5 
10. 3 
15. 8 
19. 4 


5. 6 
10. 6 
15. 7 
19. 2 


7 


300 
600 
900 
1200 


6. 1 
11. 3 
17. 5 
2 2. 4 


6. 2 
11. 1 
17. 6 
22. 5 


6. 3 
11. 3 
17. 7 
2 2. 4 


6. 2 
11. 3 
17. 7 
2 2. 5 




4 i 


3O0 
600 , 
900 
1200 I 


4. 9 
lO. 3 
15. 7 
19. 6 


4. S 
lO. 4 
15. 9 
19. 7 


4. 9 
10. 5 
15. 8 
19. 6 


6. O 
10. 3 
15. 9 
19. 5 













[00 23] 



AT 



Ms 



300 
6O0 
900 



300 

600 
900 



300 
600 
900 
300 
600 
900 
1200 



300 
600 
900 
.1200 



6. 1 



4 

10. 8 

6. 3 

11. S 



6. 6 
12. 8 
16. 4 
19. 5 



6. 2 

14. a 

20. 8 

2 5. 3 



Ur 

6. 9 
11- 1 



4. 5 
lO. 3 



6. O 
lO. 8 



6. 7 
10. 8 



4. 1 

9. 8 



5. 6 
10. 2 



5. 3 
12. O 

18. 1 

19. 0 



6. O 

13. 9 

20. 1 

2 4. 6 



4. 9 
11. 5 

17. 3 

18. 2 



9. 9 



3. 8 
9. 2 



5. 1 
9. 7 



4. 3 

10. 8 

16. 5 

17. 4 



5. 6 6. 1 
13. 3 , 12. 6 
10. 3 17. 6 
2 3. 9 f 22. 8 



| RP/t7- 






— I- < Mm. 


/mi a) 


6 


f 300 
600 
900 


7. 7 

15. 0 


1 h r* 

7. 2 
14. 6 


gfcrtt 

6. 8 
14. 0 


6. 8 
13. 6 


7 


300 
600 
900 
1200 


6. 9 
13. 6 
20. 0 
26. 5 


6. 6 
13. 2 
19. 5 
2 4. 9 


6. 2 
12. 6 
18. 9 
24. 1 


6. 8 
11. 8 
18. 1 
2 8. 3 


8 


300 
600 
900 


7. 5 
14. 6 


7. 1 
14. 1 


6. 7 
13. 4 


6, O 
12. 3 


9 
lO 


300 
60O 
900 
1 200 


7. 2 
14. 0 
21. 2 
2 6. 2 


7. 0 
13,5 
SO. 5 

25. a 


6. 6 
12. 9 
19. 8 
24. 8 


6. 2 
12. 2 
18. 9 
29. & 


300 
600 
900 


7. 0 

1 s. 0 


6. 8 
14. 2 


6. 4 

13. 6 


6. O 

12. 7 



[0 0 24] 

1 aaa^s** 1 mMTnmmttm^x&mxm 

I(Ba,Sr)TiO3-.(x = 0. 001—0. 0 

5) co&*Sffc£^»). ZtlZftmitmtX . <t¥M.tfcW.X40 



8 %TA-0$tfgflsfi^ g# 0. 3 — 3vmttC*)mm 
•n>t<7)-C*>^>„ 



f 



